Genomic DNA was prepared via phenol/chloroform extraction. For the C-circle reaction, 10 µl of DNA (3ng/µl) was added to 10 µl 200 µg/ml BSA, 0.1% (vol/vol) Tween 20, 1 mM each dNTP, 1× Φ29 buffer (New England Biolabs, Inc.), and 7.5 U Φ29 DNA polymerase (New England Biolabs, Inc.) and incubated for 8 h at 30°C, and then for 20 min at 65°C. The reaction products were then dot blotted onto a 2× SSCsoaked Biodyne B 0.45-µm nylon membrane (Pall). The DNA was then UV cross-linked onto the membrane (∼254 nm) and prehybridized in PerfectHyb Plus hybridization buffer (Sigma-Aldrich) for 1 h at 37°C. The signal was detected by hybridization with end-labeled γ32P-(CCCTAA)3 overnight at 37°C. The
membrane was then washed three times in 2× SSC for 20 min shaking at room temperature. The membrane was exposed to a PhosphorImager screen for 8 h and scanned on a Typhoon imager with ImageQuant software.
Immunoprecipitation. Cellular fractions (as indicated in the main text) were subjected to immunoprecipitation with 1-5 µg of the relevant antibody. Fifty µl of 50% protein A-Sepharose suspension was added and the mixture was incubated overnight at 4 o C under constant agitation. Immunoprecipitated complexes were washed once with 1 x RIPA and three times with wash buffer (50 mM Tris pH 7.5, 10 mM EDTA and 150 mM NaCl). Proteins were eluted by adding 2 x SDS-PAGE sample buffer and boiling for 5 min before resolution by SDS-PAGE and Western blotting.
Cell fractionation. For preparation of total cell lysate, cells were washed with ice cold PBS and lysed in ice cold modified RIPA buffer (150 mM NaCl, 50 mM Tris-HCl, pH 7.5, 0.25% sodium deoxycholate, 0.1% NP40, 1 mM NaF, 1 mM Na 3 VO 4 and protease inhibitors). The lysate was sedimented at 2,000g for 10 min at 4 o C and the supernatant collected. For preparation of soluble and chromatin-bound fractions, cells were lysed on ice for 15 min in chilled digestion buffer (50 mM Tris pH 7.5, 4 mM MgCl 2, 1 mM CaCl 2, 0.5 mM dithiothreitol (DTT) and protease inhibitors) containing 0.25% Triton X-100 and 0.35 M sucrose. The lysate was centrifuged at 1000g for 20 min at 4°C and the soluble non-nucleosomal fraction (S1) was harvested. The corresponding pellet was resuspended in digestion buffer containing 1 unit micrococal nuclease (USB) per µg DNA. After 10 min at 37 o C, digestion was stopped by addition of EDTA to 5 mM, and the nucleosomal fraction (S2) was collected after centrifugation at 11,000g for 10 min at 4 o C. The pellet was suspended in 1 mM Tris, pH 7.5, 0.2 mM EDTA and protease inhibitors for 10 min on ice, sedimented as above, and the supernatant (S3) collected. S2 and and S3 fractions were combined as the 'nucleosomal chromatin fraction'. For immunoprecipitation, the S2+S3 combined fraction was diluted 1:1 with 50 mM NaCl, 20 mM Tris pH 7.5, and 5 mM EDTA.
siRNA-mediated knockdown. siRNAs to Setdb1 (smart pool Thermoscientific), Suv39h1, Suv39h2, Asf1a, Asf1b and Atrx (GenePharma) were transfected using Lipofectamine 2000 (Invitrogen). These oligonucleotides have been pre-validated to confirm their targeting specificity. SiRNA against Atrx had also been validated in a previous study (Wong etal. 2010) . A set of control scrambled siRNA oligonucleotides was also used. Cells were harvested 48 to 96 h after siRNA transfection to assess either protein expression by Western blot analysis or transcript level by RT-qPCR using primers to Gapdh and Actb as internal controls. Changes in expression levels were calculated according to the manufacturer's instruction.
RNA purification and RT-qPCR. Total RNA was isolated using High Pure RNA Isolation kit ( 
Figure S3
ChIP--qPCR analysis of myc, H3K9me3 and H3 at Gapdh gene and telomeres in H3f3b --/--ESCs. H3f3b --/--ESCs were transfected with mycH3 and mycH3.3 expression constructs, respecKvely. These cells were then subjected to ChIP using specific anKbodies, followed by eluKon and purificaKon of ChIP products. The products were then subjected to qPCR analyses using DNA oligonucleoKdes against either the Gapdh gene or telomere DNA. γ-H2Ax TERF-1
